The aims of this study were to (1) determine the orthodontic treatment need in a university adult population, (2) estimate the self-perceived need for orthodontic treatment, and (3) to assess the self-reported psychosocial well-being and its association with treatment need. Subjects and Methods: Eighty-seven adults (20-70 years of age) comprising academic and corporate staff from a health science university participated in this study. The esthetic component of index of orthodontic treatment need (AC of IOTN) was used to determine the orthodontic treatment need, and a simple questionnaire was used for data on sociodemographics and self-perceived need. Psychosocial well-being was measured through the self-rated Psychosocial Impact of Dental Aesthetics Questionnaire. Data was analyzed using nonparametric Kruskal-Wallis tests with statistical significance set as P < 0.05. Results: Thirteen people (14.9%) had an orthodontic treatment need by AC of IOTN, whereas 40 (46%) perceived a need for orthodontic treatment. Age, gender, ethnicity, or marital status was not associated with treatment need. Those who had no need for treatment measured by the AC of IOTN scored significantly higher on the dental self-confidence (DSC) domain (P = 0.009) and significantly lower in the psychosocial impact domain (P = 0.048) when compared to those with treatment need. The self-perceived need was significantly associated with DSC (P = 0.000), social impact (P = 0.002), psychosocial impact (P = 0.003) as well as the esthetic concern domain (P = 0.012). Conclusion: The orthodontic treatment need perceived by the adults in this study was higher with significant impact on the psychosocial well-being. Orthodontic treatment for the patient based on the assessment of psychosocial impact would be beneficial in addressing patient's perspectives of treatment need.
Introduction
I ncreasingly, more adults are seeking orthodontic treatment, and the key motivating factor has been the desire for improvement in dental appearance. [1, 2] The Third National Health and Nutrition Examination Survey showed that up to two-thirds of American adults had some types of malocclusion [3] . The orthodontic treatment need of adults has been reported to be as high as 62% in Germans aged 18-39 years, [4] 39% in Dutch adults aged 15-74 years, [5] and 11% in Swedish adults aged over 20 years. [6] Studies conducted on smaller not necessarily reflect the patient perceived need for treatment which is dependent on an interplay of factors including dental esthetics, psychological, social, and cultural factors. [10] Recent studies have indicated that there is discord between the clinician-defined treatment need and patient-perceived need. [11, 12] Thus, moving beyond normative indices and incorporating psychosocial measures of perceived need would complement estimates of normative need. [13, 14] However, several factors affect the provision and uptake of orthodontic treatment. The uptake of orthodontic services in countries using normative indices for treatment need assessment was largely dependent on the dentist-population ratio and incorporation of psychosocial measures reflecting the perceived need did not affect treatment provision. [14, 15] On the other hand, a recent cross-sectional study in four specialist practices demonstrated that age, marital status, and oral health-related quality of life significantly predicted the uptake of orthodontic treatment among adults. [16] Among the various instruments used to assess oral health-related quality of life, the Psychosocial Impact of Dental Aesthetics Questionnaire (PIDAQ) is reported as specific to the orthodontic aspects of quality of life in young adults. [17] This 23-item self-rating questionnaire has been validated and applied in several populations. [18] [19] [20] [21] The published research on the orthodontic treatment need of Asian adults and its association with psychosocial impact of dental esthetics is limited. The aims of this study were to (1) determine the normative orthodontic treatment need in a university adult population using the esthetic component of the index of orthodontic treatment need (AC of IOTN) and (2) investigate its association with self-reported psychosocial impact of dental esthetics.
Subjects and Methods

Study design and sample
Institutional research ethics approval was obtained for this cross-sectional study. The sampling population comprised employees of a health sciences university, both academic and corporate. All employees were provided with information about the study and invited to participate through e-mail. Those wearing dentures replacing anterior teeth or currently undergoing orthodontic treatment were excluded from the study. Participants who had or may have undergone orthodontic treatment in the past were not excluded, but this information was obtained in the questionnaire. Potential participants were assured confidentiality and consent was obtained from those who volunteered.
Study instruments
A questionnaire asking for information on sociodemographics, history of orthodontic treatment, self-perceived need, and the 23-item PIDAQ was e-mailed to the participants with a link to an online survey tool (SurveyMonkey ® ). The demographic information collected was age, sex, occupation, namely academic or corporate, ethnicity, and marital status. The self-perceived need was obtained by a simple question, "Do you think you need orthodontic treatment?" with responses of "yes," "no," or "maybe." The PIDAQ consisted of four subscales, namely, dental self-confidence (DSC, 6 items), social impact (SI, 8 items), psychological impact (PI, 6 items), and esthetic concern (AC, 3 items). A 5-point Likert scale, with responses of 0 = not at all; 1 = a little; 2 = somewhat; 3 = strongly; and 4 = very strongly was used.
A face-to-face meeting was arranged with the participants after completion of the questionnaire. A frontal smile photograph of the anterior dentition was taken using the Shofu EyeSpecial C-II camera with the patient smiling with sufficient anterior teeth display. The photographs were graded using the AC of IOTN by an orthodontist who was blinded to the questionnaire responses. Photographs scoring 1-4 represented "no need for treatment," 5-7 "borderline need," and 8-10 "definite need for treatment" on esthetic grounds. The AC of IOTN was chosen as it reflects the esthetic impairment which is the primary reason for seeking orthodontic treatment among adults. It has also been shown to be consistent with the patient's rating based on the category criterion. [22, 23] The examiner rating of AC of IOTN is shown to have a predictive probability of 75.7% for the uptake of orthodontic services and is, hence, a reliable tool for epidemiological survey purposes. [15] Statistical analysis PASW Statistics version 18.0 (IBM Inc., Armonk, NY, USA) was used for the data analysis. Chi-square test was applied to evaluate any significant differences between the treatment need based on the demographic variables. Tests of normality showed that the data were not normally distributed. Therefore, the PIDAQ subscale scores were compared with the normative and self-perceived treatment need using nonparametric Kruskal-Wallis tests. A probability at the 5% level or less (P ≤ 0.05) was considered statistically significant.
Results
A total of 87 adults aged 20-70 years consented to participate in this study. According to the AC of IOTN assessment of participants' photographs, only three (3.4%) had a definite need and ten (11.5%) had Journal of Indian Orthodontic Society ¦ Volume 51 ¦ Issue 2 ¦ April-June 2017 a borderline need. However, self-perceived need was reported by 29 (33.3%) participants. Age, gender, and ethnicity were not statistically significantly associated with the photographic assessment of AC of IOTN or self-perceived treatment need [ Table 1 ]. However, 14 (56.0%) corporate staff reported treatment need compared to 15 (24.2%) academic staff (P = 0.014).
Age was not associated with expressions of PIDAQ domains, whereas females scored statistically significantly higher mean ranks for the SI (P = 0.0003), PI (P = 0.024), and AC (P = 0.023) domains when compared to males. Corporate staff tended to report statistically significantly higher SI (P = 0.005), PI (P = 0.006), and AC (P = 0.000) mean ranks than reported by academics. Participants who were single or divorced were more likely to have a higher SI (P = 0.037) and PI (P = 0.004) when compared to the married participants and participants who were married were also more likely to report higher DSC (P = 0.026). Among the racial groups, Malays were more likely to express SI (P = 0.009) and PI (P = 0.004) when compared to Chinese, Indians, and others [ Table 2 ].
Normative treatment need determined by AC of IOTN was found to be significantly associated with only the DSC (P = 0.015), whereas self-reported need was significantly associated with all the domains of PIDAQ [ Tables 3 and 4] .
Discussion
This study was conducted to estimate the orthodontic treatment need of adults employed in a university in Malaysia. The key findings were that nearly half the sample self-perceived orthodontic treatment need whereas only 15% were considered having AC of IOTN need, and self-perceived was associated with all domains of the PIDAQ, whereas AC of IOTN need was associated with low DSC.
The prevalence of normative need estimated in the present study was much lower when compared to similar university cohorts where the treatment need was as high as 33%. [7, 8] Previous studies have reported variable self-reported need ranging from 8.8% [9] to 28%; [8] however, in the present study, it was much higher at 45%. The self-perceived need in adults is generally lower than the normative need determined by the clinician using the dental health component. [11] The high self-perceived need reported in the present study may be due to the normative need determined by the AC of IOTN which estimates the esthetic impairment alone while most studies have used the dental health component. It must also be noted that the age range in this study was larger than such studies in a university setting which evaluated treatment need in young adults only. In addition, in our sampling design, we did not exclude participants who have undergone orthodontic treatment, and 23 (26.4%) participants had orthodontic treatment in the past. The rationale behind this was despite previous orthodontic treatment, there may still be a perceived unmet treatment need. [11, 24] The normative need determined by AC of IOTN was not associated with any of the sociodemographic variables, and participants with a normative need were more likely to report low DSC. This finding is expected as the DSC domain is related to the emotional impact of esthetic appearance of the teeth, and AC of IOTN primarily evaluates the esthetic appearance of the dentition. This finding corroborates with previous reports that demonstrate a linear association between severity of malocclusion assessed by IOTN and the psychosocial impact measured by PIDAQ. [25, 26] In contrast, Kolawole et al. reported a significant association of examiner-rated AC of IOTN with all PIDAQ domains except SI. [26] In a Brazilian study, a significant association was found between the examiner-rated esthetic impairment based on the Dental Aesthetic Index and DSC and PI. A significant association of severity of malocclusion assessed by the dental health component of IOTN and psychosocial impact assessed by the Oral Health Impact Profile-14 (OHIP-14) in Malaysian young adults (15-25 years) seeking orthodontic treatment has been demonstrated with a significant impact on the psychological discomfort domain of OHIP-14. [27] In the present sample, corporate staff were more likely to express self-perceived treatment need. Although corporate staff were more likely to be female, gender was not associated with self-perceived need in this study, and this is inconsistent with previous research reported a higher self-perceived need among females. [4, 7, 8] Older adults are less likely to express self-perceived treatment need, [24] and in this study, a similar finding was noted although not significant with a higher self-perceived need in the 21-30 age group than the older age groups. Self-perceived treatment need was significantly associated with all domains of PIDAQ, and this upholds the findings by Klages et al. [17] as well as a similar study in Chinese adults [17, 18] that participants who reported a self-perceived treatment need also demonstrated a significant psychosocial impact of the malocclusion. However, in Spanish adolescents, self-perceived treatment need measured by AC of IOTN was a predictive variable of DSC, PI, and SI domain scores but not with the AC domain. [25] This demonstrates the variable expression of the psychosocial impact of malocclusion in different population; however, a greater association of psychosocial impact measured by PIDAQ with self-perceived need than the normative need is apparent.
Age did not affect the PIDAQ domain scores in the present study. In contrast, in an Italian population, younger adults (18-30 years) had a higher SI, whereas older adults had a significant AC. Females reported a significantly higher SI, PI, and AC in this study. A higher PI was also shown among Spanish adolescent girls. [25] Females are generally more concerned and critical of their dental appearance compared to males. [28] In contrast, Kolawole et al. reported no difference in the PIDAQ domains between the genders. [26] Corporate staff members also reported a significantly higher SI, PI, and AC. Studies comparing socioeconomic status have reported no significant association to treatment need, but there have been no studies associating treatment need with the occupation. This is an interesting finding as the nature of work of a person could be an important factor affecting his psychosocial need and thereby influencing the perceived need for treatment. There was a significantly higher SI and PI among the Malay ethnic group in this study. Ethnicity has shown not to affect self-perceived need as perceptions of dental esthetics of individuals in a similar social and cultural setting may not be very different. [29] However, the SI and PI are subjective and may be related to other psychological dimensions such as self-consciousness. [30] DSC was significantly higher in the "married/in a relationship group," whereas the SI and PI were higher for the "single" group. This is an important finding as physical attractiveness could influence social interactions, and for those who are single, the psychosocial impact could be much higher.
It is not unexpected that normative need determined by AC of IOTN was significantly associated with DSC, but it is interesting to note that there was no significant association with SI, PI, or AC. This could reflect the variations in individual perceptions and coping behavior. In addition, the specificity of PIDAQ in assessing psychosocial impact of malocclusion as opposed to other dental ACs such as fluorosis, stains, or color of teeth is questionable. Conversely, the self-perceived need was associated with all PIDAQ domains reflecting the significant psychosocial impact in this group. This finding underscores the importance of incorporating patient perceptions in assessing orthodontic treatment needs. However, when the patient perceived need is higher than the normative need, unrealistic expectations from the orthodontic treatment should be verified. Patients presenting an overconcern about dental malalignment of minor clinical significance may be classified as displaying a syndrome of "appearance anxiety" or body dysmorphic disorder. [30] Such psychological problems would have to be approached carefully and may even be beyond the scope of orthodontic interventions. The findings of this study should be considered in the context of its limitations. The sample size of the present study was small and, therefore, the results cannot be generalized, but the study gives an indication of the orthodontic treatment need and its association with psychosocial impact in the Malaysian adult population that has not yet been reported. Journal of Indian Orthodontic Society ¦ Volume 51 ¦ Issue 2 ¦ April-June 2017
Conclusion
Self-perceived need in this study was higher than normative need determined by AC of IOTN. Self-perceived need was associated with all domains of the PIDAQ, whereas AC of IOTN need was only associated with DSC. The orthodontic treatment need of an adult population estimated by a normative index such as the AC of IOTN may underestimate the orthodontic treatment need and the impact of malocclusion on the psychosocial well-being of the population.
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